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mm&) mmm 

-O- (3-^^hU*^7x-h) (ATP-rS) ^f^Stt^/f^y 

s: $m £ i- £ M mm m m * <z> mvk © 

[f»#3S2] >f* U iftf, CDKl, CDK 

o 

K 2 T*& IlS5ei^t7> h >H 1 T*2&<5ft:£3g 1 ~ 5 (D^-ftifr—DKL 
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, mm. mmffi. &mm. *-gm. mmm. itmm&tci*itmm&T-&&m& 

[0 0 0 1 ] 
[0 0 0 2] 

ffoifiz-Dtomn&vLft&ir&z. mz j: »jff*5*i**«, #imiia^s©»^, jibs© 

^IHi^sE jmJfio^S^je^-SMJB, M»fc&<z>s»t^®ia0>isnrei& 
so i jtBJs^tfsjw^^^Mjdi-eoiaowHS-e&sG 2Jba^j&*. g i mi* 

m.£kof=.&<Dmmx*&v, g 2n\*ftmzA&mffi<nt=.&<nwn£3$z-t>ftx^ 

•So G 1 M\Z\tm^WMMX\*R & (Restriction poin 

t) , mnx\*s t art £m*nz®ft&tfmmmtzM%.znx),\z>o -miz 
mmtftftfr barney •t-)i&&ttxmte"?2>o z\n^coiyf±)\y^mm\*G 

m/*f±ji-&t£<t£^T*). mmzw±? s^g2-+m^g i tmm 
hhu j&^&jm^ u&^#citj£ (god ica^^^^t^^. m^wjcii- 
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[0 0 0 3] 

^tfest'f^uvftM^t-^ (cdk) tpftftisu >Bftffc»sR»"r»y 

, : fc^-oti^(7)Mti5H^--efe-2>CD KPfl^ia^ (CDK I) T*&£„ CDKti 

coMM$:^WT / Mp ( gcD^p t g{c#g&t--5 0 ««T*ii, c D K \%m\H\z&1zlr z> 

ffi-tz) mmmma&*te&miz&^T. mmmmomn^iEizmm-t 

2> a CDKittCDKi:iB^tSii:i:J:»;, t^t>CDKims 

[0 0 0 4] 

CDK1, 2, 3, 4, 5, 6 £ <fc 7 <D $ -f ft, 

liBi:, CDK2(it>f^U>A*fcH:Et, CDK4fe«t!;CDK6iW^ 
'J>D1, D 2 £fcttD 3 fcJgr&L-CtSffigifcfcS. ?Stt3!CDK0\ -eti^ft 

[0 0 0 5] 
[311 J 



CDK 


S^tSt^ >7 'J > 


fStt!SCDK#«flB 


CDK4, CDK6 


^t^'J/DL D2, D3 
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-t -f * 'J > E 


G 1 -*S£fr 
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[0 0 0 6] 

ft, mmma&zffi&^T^&o iSfticDKttiisaf©t'j>jfemi/pr 

->?%m$: U yWH£-t2>WtmT*$>£o in v i t r o JxJfc&lZ fSf£ 
SCDK 1 33 «fc 2 l± fc: * h>H 1 &, ?§ttMCDK4 £J:t>*6teR b (MR^ 
MSSfliSQS. Retinoblastoma protein) LT 

, 2 0-2 71) , 
[0 0 0 7] 

jS3ftTV^ 0 — * U ^E^Jte^OJtffittffSfi^^CHiaSTfSft^tvT 

V*5#, A^ffiTttfB&'bftT^&V*. £ <fc &*B"l* W J V U > E ©jflf!l% 

- -t??Stt tt, iEftftlKftBiffi tc ^ t i: i:t« L T ^SP ^(Z) S « ^ J: t>^J»^S ^ v n 

mftm^MMmt.mmLX^Z>Z£-tf%libtlT^Z> (3c# 3fr, Sysmex 
Journal Web., 1 — 1 OS, vol. 1, 2000). 
[0 0 0 8] 

^±©^i:^^, ^ft^ft(7)«^<7)CDK<D^<[££MJ£-f Jfflfl&MSBOM 
fflUc BBS* U & A<B «tt S © & ^ *l« £ »J W S 3 £ # 8m 2 ft S „ * & 

C DK 2 ot^s: £&R;SJcfett£*fflJ3£MI$tf>^it^iig, 

©M^iftiotv^sr^*^, cdk4 tr=.it6 £nmtmzm^^z>-y-4 v u 
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[0 0 0 9] 

mm. cDKnmmzwttftm&fozm^TmfeztiZo nmiz.it. kcdk 

Tic, SSSaSco-feU b^-r.>^*(C, 32 P^|§Ef tLfcT^-V 

5' -O- (3-h'J^7i-h) (ATP) £#M2itT, 32 P^l$ft:L£ 

AT PE&5fec7^y U >gg*£*IAU «HS &fCfCI& »J i££ *i f- 32 P * £ ^ - h 

[0010] 
[0011] 

[ m m z m m -t § r=. &> & ^ m ] 
■?z>m,mttmmL, m&m<D&&r. isgai®tu y&t=.\%7,v*-y%,m 

tc, r^jyy^' -O- (3 -T* h u *^7i- h) (ATP-rS) £f£ 
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[0012] 

w (Djjmz mm -r s tc £ -r & & s 0 

^IgP^-eM^^tl-SCDKhii, CDK1, CDK2, CDK3, CDK4, 
CDK5, C D K 6 £ J:t>*C D K 7 tf^tf btlZ* 
[0013] 

(i) mM<n*smt 

[0014] 

mMzmm-tz>f~&>izm^z> a ^«mc dk ^v^^i^® 

-loo, T-'^-^i/n-;!/^, CHAPS^(f^^5 0 1 

[0015] 

^(Z)M&, EDTA, EGTAOig^^^nynfT-^im PMSF, 
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fete 3- KT-fe h7^ FN E- 6 4 c7)J;e>&^X^--f >T/n^T-ifPI 

ftttM&mm mm <z> ^ & £ *i fe mis & if *x s . 

[0016] 

tt(it;b h U -7 A (Na 3 vo 4 ) #Wb*l£o 

[0 0 1 7] 

mm z °smi\L u fe&, ^mm^mmm^ b m^m^ y 4 ;b * - & m 5 
$ ti fe £#*mfls mm®. # © e r * & ^ m# ic © * & ^ o x m jt u x 

33<0>#M*L^o £g&R*li, Mx.te\ DCgei^r-y &ffl^T« ^ S/ 
I gG^i¥tltM$tie o 
[0018] 
(2) ffittSCDKCHi 

[0019] 

J:y»0tCti, mJt*©SaRS:*tfilK«»iC*niCDK^fc, iCDKi 
fr&Mffif Sfe«>©*J|sFi: LT7"nf>f >A, > G * fete^l^ I g 

G^fls£=r- h Lfc-ty TU-*¥-X(DMffiWi (^-X^I4~ 6 v / v%) 
& 0 ~ 1 0 °CX1~ 2 l$|HI/Rj£3i*S. tf-Xte^*§'ffi&C7)-£\ E'-XtC 

*g^L Ac^C D Kfft#£ C D K<D&&mt*m&£ & *J So 
[0 0 2 0] 

^3ffi*fcKSsJCj:Si:, &mtp<DCDKm (CDKm ffittiCDK, 
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SffiSCDK^CDK I (Dm&fa* JSitfCDKtCDK I 

) fc-t^Tlifef &<Z)T% SttSCDKh^CCDKm MCDKtCD 
K I fiitfCDKtCDK I fflS^Oi V^fSflfCDKtfH 

u^u ^^cdk&atp- 7 s#£-ncgjagafc<z> ; ey^*- 
u > nf b & ^ l «; v > (7) -e, m cdk^ t^vSttM c d k c7) m&mfe ffl It 

&mc DK<Dm&<Dfr&mfeZ ft ZZ. . 
[0 0 2 1 ] 

#c v \ x% tKM L JSttfg CDKi:iCDK M# 0) £ So L fc - X & 
K £ ^S'ffiM CDKCATP - r S t§ fe«)lCY^^ i/ Ai: 3 > ^ 1/ «y ^ 

7s ttmm-? •§> &mtf&z> <d x-m.it v y * >> ? a, & <fc t>* # > a * am &*jg<&3c 

jtfta>fcfcfc&ffifc#tis<z>£5£fl:3![i: itiitf^ftx u>f N-;i< (dtt) 

[0 0 2 2] 

*-a-u ymit-tzztt* *<d**v yMmzmmfcLx j t<D&mzwfe'?z>z. 

[0 0 2 3 ] 

( i ) ?SffiS!CDK#^ETJCISKSeK©ir U l/yt=->&&&=E y 

tot, WCDKfftTC l£KSen©-feU>*fcl±xi/^-->«3Stc 
, -O- (3 -fth'J^^7i- h) (ATP-rS) SrfEffl 

£-frT AT P - r S fi^^yft'J >^S$r^Ai-S. 

l/t->MiCAT P MSttATP U >H5:^At5^ * 

«HI!0>:£ffiJCfcv*T«:, AT P<Bft;fo»HCATP- r S &«v*T, ^^'J^iS 
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[0 0 2 4] 

=£J *7tV >Wlit-tZ>lZiZ, glSSSlO. l~lmg/ml^ti l pH6 
. 5-8. 5, £F£L<&7. 4(J)W$L*, 2 5-4 0, ^*l<li37TC©a 
ST% IlSgailftC^lTl 0-1 OO^iCATP-ySi:, m&m 
CDKi:?:, 5#ISI~1 ISISI, ^tKttlO^n^^itSIttCfc^f^. 
L C D K « ±&<& «fc 5 fC ^vS'ffi M * 4iT v \ 3 #\ ?S'f£M C 

[0 0 2 5] 

[ft 13 



ADP 




ATP- r s 



•SW ho-p-O" 
ii 

o 




ISgaii: Lttt, fS'f^MCDK ljSi^CDK 2lC*fL/Tttfc^ h > H 1 
, ?SfllCDK4fe ! fct) f CDK6{C^bT(iRb («If»JSig0I, Retino 
blastoma protein) & if^#l"f tfl-g> = 
[0 0 2 6] 

fcfc, #|8f?!lC£V^, ^5fc#^-F*JlCS/X7M VM^^Sf 80S, «A 
£lCfi&l,fc«Kgae&fl!V%S 0 -4lli, SttiC D KCD#ffl(C «fc »J A T P - 

S3t«e*fct±«a»3R?«aft^-siRjc, ascssMftfc^^&t-^x^ 
>r ;i/»^i«f^ic^ft^4iT?fti^m^*^^^vN j: e> ctst* 

[0 0 2 7 ] 
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• « 

«H&*tfSRSa«tCl±, 7T'JJ5!^Utf K7"7^7-Rb-1 (5' -A 
CA GGA TCC TTG CAG TAT GCT TCC-3' ) , R 
b-2 (5' GCT GTT AGC TAC CAT CTG ATT TA 
T-3' ), Rb-3 (5' — A T G GTA GCT AAC AGC GA 
C CGT GTG-3')£J;t>*Rb-7(5'-GCG A A T TCA 
ATC CAT GCT ATC A T T — 3 ' ) SM^T^ D-->^t5 w 

d n a & a i± t is x ^ >r > mm & r 9 - > g m l sis a a & *isg 

[0 0 2 8] 

mmr* mmt-?z>izi$ s ftu>ii&fALfeiiisato. i~im g / 

raU^pH7. 5~9. 0, *?$L<li8. 5<Z)?§$t£, iSSSQUf 

MtcMLT io~io omA<D. ^x-jimtRfo-rz'gMmzW'omwi&ytvs 

[0 0 2 9] 
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Mtf 4 C 4 J: ^ ftS Jt & M 3 * t , £ Cfc£j«*»0>*&3fe^WlciHj£ U ftf 
IE tc ^ abfMS L 7c M# P> ft tlSi £ th X it &> £ 3 £ ic £ U f*|* # 

[0 0 3 0] 

f 1 ^-'; > Hft£(0«ft Jd^^T- S: «»ffc -T & «> K: tt, ^ - ;H£ i: SlTtBaSS: 

i-S«»S#ftK#ftJB3ftS. 
[0 0 3 1 ] 

fitc (7)1* nz>f >>f v^-htvt %- h) , 5- (:/n=E*^;i/) 

(5-IAF) , 6-3-K7th7^ K7^tUt>f> (6- I AF) 

, 4-7*n : E^^-7-^ N^i/fv'J>, i^i/>-5-a-K7tN75 
K, i^$/>-5-7l/^n*, i*i/>-5-a-F7th75K, N — (l 
, io-7it>hn'J>-5->f^) 7*D J E7th75F, i-tfb>7f'J 
Hn'JF, N - ( l - k:° U > x^- 3 - K7 iz h T ^ K, N — ( l - n° 1/ y 
3- K7t h7^ K (PM I A 7$F) , 1 - tf 1/ y * ^ )h 3 - FT 
•fe^-h (PMIA ixfil/) > n-*r« >uy FC 2 vi/W S Kfc£f#9* 
tf^ftS, r<7)e>t>, 3- F7tf F I TCAW * LV^ 
[0 0 3 2] 

^7c, ymmnmmm^t.Jxiz-t&'gmmik^^&v'j-^y, mz-tea 
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[0 0 3 3] 

«H-fta4xfe»3SR«eS©*<Z)«l!f^*i*i: UTtt, «»Sm4&R;fr*>0>S*3te 

©sistc j: o r^wtcttm «rffij&«R^ c s «fc e» j&sr&«U8 sirr, £ s 

otSftS^ Hewlett, Mtgm&Rtf* 7;i/tut^>t-fe5i:ttt4 8 
[0 0 3 4] 

*»»3l*T?«3«Hfc3ftfcS3SR£BRtc, £«UKSH£ 
fc©jRlSfc:£oTM)fc4&R#£i;S <fce>&*RS:;!iax.T, ^^fSj^^^ ©SJS £ 

m*^;b^-^ri/^r-ifT?fe-S illicit H£ftmW : k / £f&-tZ> E C L -7?*Wm 
[0 0 3 5] 

n^Wfc^ i o o ~ 5 o omiz^m-? ^mm 
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£ LTli, TBS (50 mM Tris-HCl, pH7. 5, 150 mM N a 

ci), tk, affcth'jf^ssjRf^M^&tis. mt-r b v v 2±7kmwL<Dm 

i&.\t± V U V2*<DmmW 1 0 0-5 0 0 mM©ii^W^ LVn c L £ 

[0 0 3 6] 

^Kf^\ ^^•-.n/SSr^ALfeseseKhra*-??**^ fc^^nTv^tr^- 
tr # ^ > it r v * y m co a & e> & * 2 *i s & %> & . 

o 

[0 0 3 7 ] 

1 (ffittSCDK 1 a>$fljj£0>»-& ; ^;i/*^2/dr--er«aR^«:ffiofeflai 

) 

as 1 xg : 

0. lw/v%NP4 0 (Wtti;-f7hP-4 0) , 5 0 raMffl h 'J 
*-HCl, PH7. 4, 5 mM EDTA. 5 0 mM® y y it± h U U A, 
1 mM«til/ h A'ti/'>it h U <fct>* 1 0 0 At 1 /m 1 (Z)^n^y-1fPM 

fHA^f-^ (^>y7, s i gmaid ^^t^mmmmm^x% ixio 7 i 

M/ 5 m 1 (DmMMffimt^O 3k e L a K«3P*MH1J&) *fflflS&, * 
mtpT* 2 3 G#t£ottfe 5 m 1 <Di/V yVti 1 0 M^fjftffl &** U SS U iMOSig 
)B?££IH3gL/i: 0 1 5 0 0 0 r prat 5^4 ttl«lt 0 _h?t 

*if»:^ift5^ga«iS:DCSaft*y h (/W*-7*;K, Bio-Ra 
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1. 5mlMlffll^>Fil/7fa-yiC, 5 0 0 fi 1 

(I^Sail^ l 0 ^ g t^SI&Ui, ^>70i/£MS£L£ 0 -9->y;wc 
, 10^1 CO^fU ? p -^-;b^C D K#l#: ^;i/^A'-T pT-t^^ 7 P S>-, 

Santa Cruz Biotechnolog y£t) £#Px.£io -g-CDif >:/ 

0 1 (Z)ilA£*lfetf-X) (7) 1 : 1 (iH^rntr-X : ^#?|gte?t) X^'J- 

7 ;i^(D¥-xz i mi (Dmrnmrnwi-v 2mm&Lf^ a -e^t^-x?:, 50 

mMfflbn-HCl, pH7. 4, 1 0 mMCM^y^ i/7A (MgCl 2 
), 1 mM0D TT &^ti^t-^l'#i 1 m 1 t 1 £'-X£l5 
fi 1 (7) ^-i£M«?&^c 
[0 0 3 9 ] 

WMWlIZ.^ tlXh>Hl?§-M (5 0 mM(Z> h U^-HC 1 , pH7. 4 ^(D 0 
. 1 mg/m 1 <Z>i§?R) & 1 0 # l*UX.fe 0 f©«I(CATP- r S ( 1 

0 mM7K^I) &10/ilMt. 1 0^P^3 7 1C -ej&ttWtCjgi: e> L 

tetfbJ >*a.><- h Lfen lOOOOrpmf 10#ri^-X?:ML, ifcjg 

$i±^ 0 3 0 #i©±i*as:i«)fe o ±m&mz, a- Krtf ;ietf >t 

>fift(0i|ig^iRjE0>M»Nfef£#p H 8. 5T?feSfca&, 15 0mM©hU* 
-HClfeitFpH9. 2, 5 mM© E D T A 2 5 1 5:50 

X.£ D ±m&mz.. 40 mM PEO-H- \^T±^JV^^^y (Pierce 
t±) ?§M ( 2 0 mMC'J >S?«I«?Rp H 6. 0) & 2 0 a 1 *tJ^fe 0 ±*i<^?&£ 

9 o^ra«pm^st?>r h l£„ a- Kr-fe^;i/^f 

7. 5/zlc7)/3-ME (0 -*;L/#:7hX# y £#[Jx. Tf?lh 3 itfe, 

TBS (50 mM© hU^-HCl, pH7. 4, 150 mM h 
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■A X} 



#&JRLfcJR/EJR0> 5 (Slot Blotter 

) feffl^T P V D F * > ^ 1/ > _LIC SSiH C£ 0 ^ >f 5 0 m 1 fflT 

BS-T (0. 0 5w/v%Tween2 0^^t > TBSM) tlS^Lt 

-TtfJt'3w/v%©BSA («i7 i/tf r;i/^5 >, Bovine Serum 
Albumin) f3 0 "fUv 9 Ltc<, ly-f^ykTWy-l 

)V7t*ci/#-1? (V e c t o rtt) (TBS— 5000 0 fg#«0 t? 1 0# 
m^ ! U-eJxfoZ-&f~o ^>^U>S5 0ml©TBS-T-e3»lfc. EC 
L-T^* (Amersha m*±) & ;* > :/ U > IC 5 ^IffliRjES ; McAU 

itSitfco Molecular Imager (Bio-Rad|i) X'&ft&rt 

[0 0 4 1 ] 

_t8EtM XglC 33V*T, TlZVy-'O]/***/ #--&<Dtt£> U tCTtf F 
I TC^gfflU EC L-^9X£&/££1£&V^^&#?£M 1 ^IsJlUfCglf^L 

[0 0 4 2] 

K5§ffili (Rb Mfiilgei) «i/Xf^>«i&77->MtSi 

thRbS:3-Kt6cDNAS:t M&fiCcDNA^^^'J- 
h ^ # V- y (STRATAGENE) *±) J: »J ? n - — > ^ C fc. 

Cys 8 5 3 ^AU JC$i-^S£ itfc, t. h CD R b 0) C -5fc3gSP# (Leu 
7 6 9^Hys 9 2 8) 5 ^ * S K Sr^^ S fca&lCli, 2X31(7) 

PCR^, HhRb cDNA^I&^&p J3Q^^^-t, ^MJzf^l" 
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[0 0 4 3] 

If, thRb^^©Leu 7 6 9fr?)Asp921 JCfg^-f 
ipgU R^rtC, Cys 8 5 3 &AlaClitSfe«)i:, 4i|©7"7^7-5: 
JgV*T 2'®PgPCR&ffofc. fflV*£:/^>f V-li, P3^CD^5-f V-R b - 1 
(5' -ACA GGA TCC TTG CAG TAT GCT Tec- 
s' , BamHlM (TS»SP) &*A) £J:t>*Rb-7 (5' — G C G AA 
T TC A ATC CAT GCT ATC ATT-3' , EcoRIgffi 

(rmm) zmx) izmxx. 8 5 3^Aia3F> (ago \zm.^t=.-f 

7^7-Rb-2 (5' -GCT GTT AGC TAC CAT CTG 
ATT TAT- 3* , K>$:Tit'^bt) £ ^(DffimW-?^ 4 V 

-Rb-3 (5' — A T G GTA GCT AAC AGC GAC CG 
T GTG-3' ) T*&£„ t bRb^gc DNAM^lt, ^7^fY-t 
>vFRb-l/Rb-2 hRb-3/Rb-7lC<fc»J -t ft -6*1 

PCR?:f!ot 0 -enftl^PCRitH 7°7^T-Rb-2i:Rb-3(:M 
JC5"t*1S«Tfffl»Wea&«S. PCRlt(©A-3' W (overhang) 
(Klenow) t^ilfet, & CD P C Rjg^CD^%££iM 

tf&<D7 s 7'< V-iz y h R b - 1 /R b - 7 (CJ; »J PCR&f?^, Cy 
s 8 5 3 A 1 a Leu 7 6 9A^As p92 1 tCffi^-tS 4 7 0 b p CD D 

N A»T^S:fttSLfc. 
[0 0 4 4 ] 

o£*fC, R b # ^^^©N^jgtC^jfcS/y^-^K^I&f^in^SfcftlC, 4 70 
b p CD D N A SrpMelBacA ( I n v i t r o g e ntt) CDBamHI 

i:EcoRlgmi:t7*^n-->^Lfe 0 fo^5^^KS:»Si:LT, ^ 

>f7-Rb-9 (5' — G C G A A T TC A TGA A A T TCT T 
AG TCA- 3* , E c o R I gpfu (T«8SP) £^A) £ R b - 5 (5* -G 
TT CTC GAG TCA ATC CAT GCT ATC ATT-3 
' , X h o I (T»8P) £^A) fcJB^T PCR&fTV^ 
#[JL£ 54 0bpDNA mft & *tCI L fc. 
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[0 0 4 5 ] 

Bac-to Ba ci/Xf^ (Li f e t e c h *±) tC J: U Hi 
Zmm-* Sfc&lC, OTJ1 tf ?>tltDNA^5: pFastBacl (Li 
fetechtt) ©EcoRUXhoI BP'KtC ^D-->^'b, 5. 
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